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Abstract 
Health and mobility of elderly people is becoming a 
more and more important issue in Europe’s aging 
societies. New communication-based methods to 
provide health service with personal health care 
devices and services are considered promising ele-
ments of first-class medical care service for every-
body. To achieve this vision, several technological 
issues have to be solved: (i) body sensors to monitor 
vital functions have to be developed; (ii) these 
sensors should be integrated into textile structures to 
guarantee ease of use and patient acceptance; (iii) 
the collected sensor data has to be analyzed to 
detect emergency situations and to reduce the data 
volume; (iv) relevant data has to be integrated with 
other information systems in the work environment of 
medical experts. These challenges are addressed 
within the HealthNet project at RWTH Aachen 
University in Germany. The goal of the project is to 
develop a framework in which health professionals 
can remotely monitor and diagnose mobile patients.  
HealthNet Overview 
Based on several application scenarios for the infor-
mation exchange between patients, nursing staff, 
and doctors, we derived requirements for a network 
of mobile devices which are able to exchange health 
related data. Vital functions of a patient are moni-
tored by a set of wireless sensors. These sensors 
produce data streams which are analyzed, consoli-
dated and aggregated in a device which acts as a 
peer in a network of devices used by patients, doc-
tors and nursing staff. Using an infrastructure for mo-
bile communication (currently developed in the UMIC 
research cluster [1]) these devices provide an ubiqui-
tous work environment in that health professionals 
have full access to information related to patients. 
Based on the HealthNet vision, a framework for the 
ad-hoc integration of sensor data [2] is being devel-
oped, which is crucial since the set of used sensors 
varies widely. A first set of small and wearable sen-
sor nodes which measure certain vital functions [3] 
and body movements make a mobile 24/7 monitoring 
feasible. Also, a prototypal shirt that integrates sen-
sors into the fabric is being developed. Data mining 
techniques for sensor data streams are designed to 
detect abnormal situations or even predict critical 
situations based on the data produced by the sen-
sors [4]. The data of the HealthNet is integrated into 
electronic patient health record (PHR) systems which 
are already in use in most clinical environments. The 
goal is a peer-to-peer (P2P) architecture for easy 
integration of data collected by mobile devices and 
sensors with the medical information systems. This 
shall enable a comprehensive view on the 
information available about patients and ease 
diagnosis and treatment of acute medical conditions. 
Smart and cognitive sensor networks can access a 
wide range of vital parameters and body functions. 
Different techniques such as pattern recognition are 
investigated to perform artifact detection, filtering and 
compensation. Sensors are integrated into textile 
material using conductive yarn made of silver-coated 
polyamide fibres and textile based sensors, e.g. for 
electrocardiograms or bioimpedance spectroscopy. 
Major challenges include energy supply and signal 
corruption by unavoidable artifacts. Several scena-
rios and appropriate networking infrastructures are 
explored, e.g. an ambulance scenario for bandwidth 
analysis. Aggregation techniques aim at reducing 
energy costs by reducing the amount of dissemina-
tion. As for all medical devices the aspects of availa-
bility, reliability and safety have to be addressed [5]. 
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